Laryngeal squamous cell carcinoma (LSCC) is one of the most common and aggressive malignancies in the upper digestive tract that has a high mortality rate and a poor prognosis. Prognostic factors were determined through multivariate Cox regression analysis. The overall survival rates were calculated by the Kaplan-Meier method. The SPSS statistical software package version 17.0 (SPSS Inc., Chicago, IL, USA) was used for all analyses. Median follow-up was 38 (range 3-122) months and the median survival time was 48 months. We adjusted to confounding factors (total laryngectomy, poor differentiation, T3-T4 stage, N1-N2 stage, III-IV TNM stage) into multivariate Cox proportional hazards model, we confirmed rs11903757 GT genotype (HR = 2.036; 95% CI, 1.071 -3.872; p = 0.030) and rs966423 TT genotype (HR = 11.677; 95% CI, 3.901 -34.950; p = 0.000) were significantly correlated with prognostic survival of patients with LSCC compared with rs11903757 TT genotype and rs966423 CC genotype, respectively. Our research provided new evidence for patients with LSCC, it seemed to be the first that demonstrated rs11903757 GT genotype on chromosome 2q32.3 close to NABP1 and rs966423 TT genotype in the intron region of DIRC3 on chromosome 2q35 predict poor prognostic survival in patients with LSCC.
Introduction
Laryngeal squamous cell carcinoma (LSCC) is one of the most common and aggressive malignancies in the upper digestive tract that has a high mortality rate and a poor prognosis 1, 2 . Carcinomas of the upper aerodigestive tract represent a major problem in modern health care. The development of tumors is a complicated process which involves multiple genes and steps, and they are the result of the inter coordination and combined action of numerous factors. This is no exception of LSCC.
Given the fundamental role the larynx plays in human speech and communication, determining the optimal management of laryngeal cancer is critical. For LSCC patients, the recurrence and metastasis of LSCC constitute the primary life-threatening reasons. This is primarily due to the lack of early diagnosis, leading to delayed implementation of suitable treatment and frequent recurrence. In China, the incidence of LSCC has been rising gradually, especially in the northeast part. The potentially high incidence of morbidity and incommensurably low cure rate, as expected, require searching for new diagnostic procedures and carcinogenic factors of stage and I-II TNM stage, the HR of total laryngectomy (95% CI, 1.576 -3.492; p = 0.000), poor differentiation (95% CI, 1.150 -4.997; p = 0.020), T3-T4 stage (95% CI,1.448 -3.253; p = 0.000), N1-N2 stage (95% CI, 1.582 -3.623; p = 0.000) and III-IV TNM stage (95% CI, 2.100 -5.180; p = 0.000) increased to 2. 346, 2.397, 2.170, 2.394, 3.298 , respectively.
Genetic polymorphisms and outcome correlations
And then we assessed the associations between 14 SNPs genotypes and prognostic survival by univariate analysis, the results we found were listed in Table 3 . Significant associations were detected between two SNPs (rs11903757, p = 0.021, Fig. 2A; rs966423, p = 0.000, Fig. 2B ) genotypes and prognostic survival when the entire study patients were examined based on the log-rank test. For rs11903757 close to NABP1, the CT genotype (HR, 2.001; 95% CI, 1.091 -3.673; p =0.025) resulted in a higher risk when compared to the T/T genotype. With regard to rs966423 in DIRC3, the prognostic survival was significantly worse in patients with TT genotype (HR, 7.721; 95% CI, 2.748 -21.695; p =0.000) than those with the CC genotype, and the patients carried TC (HR, 1.089; 95% CI, 0 .701 -1.690; p =0.705) genotype had no significant association with prognostic survival.
Multivariate analysis of treatment outcome
Since the rs11903757 and rs966423 genotypes might be prognostic markers in SLCC, we performed univariate analysis first in SLCC patients. We found that patients with total laryngectomy, poor differentiation, T3-T4 stage, N1-N2 stage, III-IV TNM stage and SNPs had a worse prognostic survival by univariate analysis. Taking into account the rs10936599 (p = 0.153, Fig. 2C ) in the promoter region of ARPM1 and rs2239612 (p = 0.192, Fig. 2D ) in the intron region of ST6GAL1 might be associated with prognostic survival. We adjusted to the above confounding factors into a multivariate Cox proportional hazards model, calculating HR and 95% CI of different genotypes, which were evaluated to measure the impact of minimum allele on the prognosis of disease. We got similar results which were presented in Table 4 . With regard to rs11903757, the genotype CT (HR = 2.036; 95% CI, 1.071 -3.872; p = 0.030) increased HR more than 2-fold compared to genotype TT. For rs966423, the prognostic survival was significantly worse in patients with TT genotype (HR = 11.677; 95% CI, 3.901 -34.950; p =0.000) than those with the CC genotype.
Rs10936599 and rs2239612 were not related to the prognosis of disease.
Discussion
The second most common type of head and neck cancer is laryngeal cancer. New cases of laryngeal cancer diagnosed in the USA every year are estimated at 12,000.
The incidence of laryngeal cancer is much higher in men than in women, especially for those found between 60 and 70 years old 6 . In current study, all of the patients are men. We found patients with total laryngectomy, poor differentiation, T3-T4 stage, N1-N2 stage, III-IV TNM stage had a worse prognostic survival and these findings are consistent with results of most other studies [11] [12] [13] [14] . We also showed that the polymorphisms of rs11903757 near NABP1 gene and rs966423 in DIRC3 gene correlate with prognostic survival in patients with SLCC. We revealed that rs11903757 CT and rs966423 TT genotypes are unfavorable genotypes, and the presence of unfavorable allele resulted in a worse outcome in this patient group. reported that they failed to find convincing evidence for a previously published data with association between rs11903757 and colorectal cancer risk. The rs966423 is located in the intron region of the DIRC3 at 2q35 and the TT genotype was associated with worse survival in SCLC patients. DIRC3 (disrupted in renal cancer 3) was first identified in 2003. Its disruption in t(2;3)(q35;q21) translocation was observed in renal cell carcinoma 18 , and although the function of DIRC3 is unknown, it is presumed to have tumor suppressor activity. In the previous GWAS, DIRC3 was associated both with the risk of thyroid cancer and with the thyroid stimulating hormone level 19 . It is thus possible that changes in DIRC3 alter thyroid stimulating hormone production and in an indirect way TC development as a result of decreased differentiation of the thyroid epithelium. Whether there was a similar mechanism in laryngeal cancer, we are not involved in the study. We will pay attention to these problems in the future research. Previous study reported that the presence of the rs966423 TT genotype was associated with a significant increase in overall mortality of patients with differentiated thyroid cancer 20 . The CT and CT + TT genotypes of rs966423 were more common in papillary thyroid cancer patients with extra thyroidal extension and more advanced T stage 21-23 . As we know, laryngeal carcinoma and thyroid carcinoma are the two main types of malignant tumors in the head and neck and both sides of the thyroid gland attached to the lower part of the throat. It has been reported that thyroid carcinomas were incidentally found in 0.7 percent to 3 percent of surgeries for another primary head and neck cancer of nonthyroid origin [24] [25] [26] [27] [28] [29] . A clinically unexpected simultaneous thyroid cancer confirmed postoperatively from thyroid tissue partially removed with a laryngeal specimen for laryngeal cancer is rare 30 . Therefore, further study should expand sample size and involve in different regions or populations to study in a deepgoing way.
Of course, our research still has some limitations. First of all, there are only 170 patients in our trial for statistical analysis, the sample size is small, but also need a wide range of samples to verify our results. Secondly, our sample is limited to Shaanxi, China, and need to be validated in different regions and confirmed with larger sample size from different ethnic populations. In addition, it would be interesting to elucidate the functional relevance of the variants to get insight into the mechanism underlying the association.
In conclusion, this study provided new evidence for patients with total laryngectomy, poor differentiation, T3-T4 stage, N1-N2 stage, III-IV TNM stage had a worse prognostic survival and seemed to be the first that demonstrated rs11903757 GT genotype on chromosome 2q32.3 close to NABP1 and rs966423 TT genotype in the intron region of DIRC3 on chromosome 2q35 predict poor prognostic survival in patients with LSCC. It will have a guiding role in the future clinical treatment of laryngeal cancer and it may lead to improving patient survival. Further study would be interesting to elucidate the functional relevance of the variants to get insight into the mechanism underlying the association. [ [ [ (C) Tumor differentiation (p = 0.008, log-rank test); (D) T-stage (p = 0.000, log-rank test); (E) N-stage (p = 0.000, log-rank test); (F) TNM stage (p = 0.000, log-rank test). The graphs present 10 years of follow-up. The log-rank test was based on the full data. 
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